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P r o t e c t i o n  Branch Report o f  Test No. 24-60 

I n v e s t i g a t i o n  of B a c t e r i a l  Contaminat ion I n s i d e  
E l e c t r o n i c  Components. Test I 1  

Various e l e c t r o n i c  components, received i n  March 1960 f rom J e t  

Propu ls ion  Laborator ies,  C a l i f o r n i a  I n s t i t u t e  o f  Technology, Pasadena, 

C a l i f o r n i a ,  were tes ted  f o r  poss ib le  i n t e r n a l  b a c t e r i a l  contaminat ion.  

MATERIALS AND METHODS 

Before the  e l e c t r o n i c  components were tes ted  i n  t h i s  laboratory ,  

some o f  them were subjected t o  d r y  heat a t  the J e t  P ropu ls ion  Labora tor ies .  

The thermion ic  cores received a spec ia l  t reatment b e f o r e  assembling i n  t h a t  

t h e  threads and con tac t i ng  surfaces were i nocu la ted  with B a c i l l u s  s u b t i l i s  

va r  n i q e r  spores.  

t o  d r y  heat, o thers  were not .  

A f t e r  t h e  cores were reassembled, some were subjected 

I n  each tes t ,  severa l  e l e c t r o n i c  components of the  same v a r i e t y  and 

type, t o o l s  needed t o  break and g r i n d  the  components, and t r y p t o s e  b r o t h  

b lanks sealed w i t h  tape were p laced i n  a p l a s t i c  chamber and exposed t o  

e thy lene ox ide  gas f o r  s i x  hours. A f t e r  a e r a t i n g  t h e  chamber f o r  16 hours, 

each e l e c t r o n i c  component was broken, ground as w e l l  as poss ib le ,  and t h e  

p ieces put  i n t o  a b r o t h  b lank t o  incuba.te a t  37 C. A d e t a i l e d  d e s c r i p t i o n  

of  t h e  above procedure i s  given i n  P r o t e c t i o n  Branch Report o f  Test No. 

19-60 and 7-60. 
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The t e s t  f o r  s t e r i l i t y  was expanded over t h a t  which was repor ted 

e a r l i e r .  A f t e r  the  b r o t h  sample had incubated a t  3 7 C  f o r  seven days, 

a l i q u o t s  o f  t he  b r o t h  were put i n t o  t r y p t o s e  b r o t h  and t h i o g l y c o l l a t e  

f l u i d  medium respec t ive ly ,  and incubated a t  37C f o r  severa l  days be fo re  

being checked f o r  b a c t e r i a l  growth. Th is  procedure was adopted t o  

e l i m i n a t e  poss ib le  i n h i b i t i o n  caused by some m a t e r i a l s  i n  some e l e c t r o n i c  

components. The t h i o g l y c o l l a t e  f l u i d  medium was used i n  a d d i t i o n  t o  

t r y p t o s e  b r o t h  i n  o rder  t o  de tec t  anaerobic bac te r ia .  An a l i q u o t  o f  the  

b r o t h  sample was a l s o  streaked on t r y p t o s e  agar t o  check f o r  b a c t e r i a l  

growth. Methylene b lue  s ta ins  o f  t he  b r o t h  samples and t h e  two b r o t h  

subcu l tu res  were examined m ic roscop ica l l y  f o r  microorganisms and compared 

w i t h  a s t a i n  o f  b a c t e r i a  f rom agar i f  growth occurred. F i n a l l y ,  i f  no 

microorganisms grew oii agar a r  i f  20 microorganisms were seen d u r i n g  

examinat ion o f  t he  methylene b l u e  s t a i n  o f  the broth,  t h e  b r o t h  sample 

was inocu la ted  w i t h  about 100 Staphylococcus aureus c e l l s  f rom a 24 hour 

t r y p t o s e  b r o t h  cu l tu re ,  t o  assure t h a t  the  b r o t h  w a s  capable o f  suppor t ing  

growth. 

RESULTS AND DISCUSSION 

The r e s u l t s  g iven  i n  Tables I and I1 show t h a t  i n t e r n a l  b a c t e r i a l  

contaminat ion was present i n  20 t o  25 per  cent o f  t h e  capac i to rs  and 

r e s i s t o r s  tested.  Moreover, i n t e r n a l  b a c t e r i a l  con taminat ion  was present 

i n  some e l e c t r o n i c  components which had been subjected t o  d ry  heat a t  
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125 C f o r  13-1/2 hours. Perhaps t h e  reason i t  i s  more d i f f i c u l t  t o  k i l l  

microorganisms, by d r y  heat, i n  e l e c t r o n i c  components than i n  diatomaceous 

e a r t h  (see P r o t e c t i o n  Branch Report of Test 22-60) i s  because the  oxygen 

content  i s  probably  much less  i n  these components. Apparently, t o  k i l l  

b a c t e r i a  i n s i d e  components by d r y  heat, t h e  temperature o r  t h e  l eng th  of 

exposure o r  perhaps both f a c t o r s  w i l l  have t o  be increased. 

The on ly  e l e c t r o n i c  component g iven  i n  Table I11 t h a t  had i n t e r n a l  

b a c t e r i a l  contaminat ion was one choke. The assembled thermion ic  cores, 

whose threads and con tac t i ng  sur faces were inocu la ted  w i th  a heavy con- 

c e n t r a t i o n  o f  B a c i l l u s  s u b t i l i s  va r  n i q e r  spores were not s t e r i l i z e d  by 

e thy lene  ox ide  gas i n  s i x  hours. 

i t  w i l l  be necessary t o  expose the  p a r t s  t o  e thy lene ox ide  be fore  assembly 

To assure s t e r i l i t y  o f  such components, 

o r  perhaps t o  use some o the r  s t e r i l i z i n g  procedure f o r  t h e  assembled 

component. No conclus ions can be made about the  thermion ic  cores t h a t  

were heated a t  105 C f o r  24 hours s ince  t h e  presence ‘of t h e  core  i n  b r o t h  

i n h i b i t  growth of  3.  aureus introduced. I t  i s  i n t e r e s t i n g  t h a t  the  heated 

core  should be i n h i b i t o r y  whereas t h e  non-heated core  was not .  
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